Role of Sodium Taurocholate Cotransporting Polypeptide as a New Reporter and Drug-Screening Platform: Implications for Preventing Hepatitis B Virus Infections.
Sodium taurocholate cotransporting polypeptide (NTCP) is a transmembrane protein responsible for delivering indocyanine green (ICG), an ideal infrared fluorescent dye, from extracellular space into the cytoplasm. Additionally, NTCP located in the hepatocyte membrane is the portal for hepatitis B and D virus (HBV/HDV) infections. This study verified the feasibility of NTCP as a reporter and further established a drug-screening platform for HBV/HDV infections. NTCP was transduced into HT-29, a colorectal cancer cell line. To examine the use of NTCP as a reporter, NTCP-expressing cells were treated with ICG and examined through flow cytometry, an in vivo imaging system (IVIS), and confocal microscopy. Furthermore, ICG was administrated to NTCP-expressing tumor-bearing nude mice and examined using the IVIS. To study the drug-screening platform, NTCP-expressing cells were treated with cyclosporin A, an NTCP inhibitor, and ICG, and examined using a multimode detection platform. Moreover, nude mice were injected with NTCP inhibitors and ICG, and subsequently, their ICG signal was examined in vivo and in the blood. In the reporter study, the ICG signal was higher in NTCP-expressing cells/tumors than in control cells/tumors after ICG treatment. In the drug-screening platform study, NTCP-expressing cells had decreased ICG intensity after treatment with NTCP inhibitors and ICG. Nude mice that were administered cyclosporin A had lower ICG intensity in the liver and higher intensity in the peripheral tissue and blood. NTCP and ICG form an ideal reporter system with extensive applications in cancer biology, robust drug-drug interactions, and drug screening in HBV/HDV infections.